Volunteers play an important role in the management of natural habitats.
Introduction
Volunteers have played an increasing role in restoring and monitoring the natural environment in the past decades (Lorimer 2010; Conrad and Hilchey 2011; Tulloch et al. 2013 ). An example of the growing importance of volunteerism in the delivery of nature conservation policies concerns the role of local stakeholders and the general public in the sustained, yet affordable, management of biological invasions (Bryce et al. 2011; Crall et al. 2011; Ford-Thompson et al. 2012) . Invasive non-native species are organisms introduced by humans outside their native range that threaten ecosystems, habitats, and species (Convention on Biological Diversity 2002). INNS are considered to be major drivers of global environmental change and one of the most serious issues affecting biodiversity conservation (Millennium Ecosystem Assessment 2005; Simberloff et al. 2013) .
Volunteering is defined here as an unpaid, non-obligated activity that aims to benefit other individuals and groups (Penner 2004) or to improve the environment. This paper focuses on the motivations driving volunteers' initial and on-going involvement in the long-term management of an invasive non-native plant. Understanding what motivates volunteers to join and to stay involved over time is important to improve their experience and to support the recruitment and retention of a voluntary workforce, thus making initiatives cost-effective and rewarding for volunteers and managers alike (Locke, Ellis, and Smith 2003; Bell et al. 2008) . Research on environmental volunteerism has explored the diversity and salience of volunteers' motivations and identified which motives underpin initial and sustained engagement. However, less is known about the dynamics of volunteering motivations over the time of one's involvement and over the course of nature restoration initiatives.
The next section describes two different approaches to volunteering motivations; functionalism and process-based models, and examines their use in the context of sustained environmental volunteerism. 2014).Volunteers, however, do not only wish to help the environment but also to see and be in the natural world (Bruyere and Rappe 2007; Liarakou, Costelou, and Gavrilakis 2011) . The experiential dimension of environmental volunteering may be linked to different aspects of the "self-enhancement" and "ego protection" functions of the VFI, including physical exercise, introspection, and escape from the daily routine (Miles, Sullivan, and Kuo 1998; Ryan, Kaplan, and Grese 2001) , as well as learning about nature (Lawrence 2010; Hobbs and White 2012; Krasny et al. 2014 ).
Some functions, such as socialising, self-enhancement, and ego protection, have been found to predict committed and sustained engagement in environmental stewardship activities (Ryan, Kaplan, and Grese 2001; Blahna 2012, 2013) .
However, it is less clear how motivational functions evolve during volunteers' participation in conservation initiatives and how changes in the context of a project influence this evolution.
Volunteering as a process
While the functionalist perspective focuses specifically on volunteers' personal goals, Penner (2004, 648) argues that "a full understanding of sustained volunteering requires a consideration of situational, dispositional, and structural variables and must have a temporal and dynamic component as well". A process-oriented perspective conceptualises volunteering as the product of changing interactions between multiple individual, experiential, and contextual factors. Here, we will explore two particular process-based frameworks: the Model of Sustained Volunteerism (MSV) (Penner 2002) and the Volunteer Process Model (VPM) (Omoto and Snyder 2002) .
The MSV and the VPM build on the functionalist perspective and give a central role to personal goals in the initial decision to volunteer. Nonetheless, these models also highlight the influence of dispositional and situational factors, such as demographic, social, and cultural variables, on volunteering behaviours. For example, understanding and values of nature, views on environmental governance, and preferred forms of engagement may differ between ethnic and religious groups and be more or less conducive to volunteering in conservation organisations (Kloek et al., forthcoming) .
Moreover, the two models emphasise the role of organisational attributes (e.g. values, practices, and reputation) in the decision to volunteer. Features of conservation initiatives, such as the perceived professionalism and scientific legitimacy of the organisation (Grimm and Needham 2012) , as well as their ecological setting and focus, may inform volunteers' initial involvement. Volunteers may favour activities that allow them to work in close contact with iconic animals (Campbell and Smith 2006) , to visit beautiful places, and to see interesting wildlife (Grimm and Needham 2012) .
Following the decision to volunteer, dispositional and situational variables continue to influence participants' early involvement, alongside volunteering experiences. Relevant aspects of the latter include volunteers' satisfaction with the activity and relationships with the organisation and other participants. These experiences may in turn lead to changes in volunteers' knowledge, attitudes, motivations, and commitment, more particularly to the development of a "role-identity" (Grube and Piliavin 2000; Piliavin, Grube, and Callero 2002) , which supports sustained involvement in the MSV.
Research in environmental volunteerism has often taken a functional perspective, focused on individuals' personal motives and the benefits they gain from the activity. While some goals and rewards have been found to support sustained engagement, we need to better understand how these motives develop over time, as the result of a process, which is shaped by multiple individual, social, and biophysical factors, and why these motives are activated in some volunteers but not in others.
Focus of the study
This study combines cross-sectional and longitudinal qualitative research designs and aims to: (a) examine volunteers' motivations at different points over the time of their involvement; (b) investigate how and what experiences change motivations over time; (c) explore the practical implications of the dynamics of motivations in terms of volunteer recruitment and retention; and (d) discuss the strengths and weaknesses of the functional approach and process-based models for understanding changes in motivations in environmental initiatives.
Methods

Tree mallow in the Firth of Forth and the SOS Puffin project
This study examines the motivations of volunteers in SOS Puffin, a habitat restoration project aiming to address the invasion of tree mallow (Lavatera arborea) on seabird islands of the Firth of Forth in southeast Scotland. Native to the very southwestern tip of the United Kingdom only, tree mallow was introduced in coastal gardens, well outside its native range. From there, it is believed to have spread and established in natural and semi-natural areas (Cox 2002) . Since the 1990s, the plant has rapidly expanded on several islands of the Firth of Forth due to the combined effect of climate change, increased soil fertility, and suppressed rabbit grazing caused by a myxomatosis outbreak. The expansion of tree mallow in dense stands up to three meter high, which prevent successful breeding of ground-nesting birds, is believed to have contributed to a steep decline in large colonies of Atlantic puffins (Fratercula arctica) on Craigleith and Fidra, two small islands off the coast of North Berwick, about 25 miles from Edinburgh (Van der Wal et al. 2008 ).
The SOS Puffin initiative was launched in 2007 to address growing concern about the impact of tree mallow on the iconic puffin (Fischer and Van der Wal 2007) .
This local partnership between volunteers, public organisations, land owners, and scientists aims to restore the puffin breeding habitat and perennial maritime vegetation on Craigleith and supports the management of tree mallow on the nearby islands of Fidra and The Lamb. Volunteer days are organised up to three times a week between late August and April, wind conditions permitting, outside the puffin and grey seal breeding seasons. Volunteers cut tree mallow with shears, loppers, and brush-cutters.
The size of the work parties is limited by the capacity of the boats and ten participants on average partake in a work day. Despite these constraints, more than a thousand volunteers have contributed to the management of tree mallow between 2007 and 2015 and the project continues to attract interest.
Data collection
The study draws on a repeated survey with open-ended questions, conducted in 2010 and 2014, and on a set of in-depth interviews with volunteers carried out in 2015. informed consent and all data was anonymised.
Analysis
The interviews were digitally recorded and transcribed verbatim. Their duration ranged from 52 minutes to two hours. The interview transcripts and qualitative data from the survey were coded thematically by the first author (Miles and Huberman 1994) , with the help of the data management software NVivo10. The coding framework was initially built on the survey and interview questions. It included the following concepts: first contact with the project, initial motives, reasons for staying active or becoming inactive, sources of (dis-)satisfaction, most memorable experiences, views on the project's aims, perceived changes, and suggestions for improvement. Text corresponding to each of these concepts was then coded both inductively and deductively, using empirical and theoretical literature on motivational functions and volunteering processes. These codes were finally grouped into categories. Six categories were identified in volunteering motivations: caring for nature, benefits from the activities and nature on the islands, learning and improving career prospects, social motives (in and outside the group), project organisation, and personal circumstances.
Some motives that did not fit in these categories (e.g. obligation as part of one's job) were kept separately. From these, three main motivational themes emerged: (a) caring for nature, (b) performing volunteering, and (c) social interactions. Moreover, the repeated survey and data from the repeat respondent subset was coded longitudinally (Saldaña 2009 ) to track the nature and direction of changes in volunteers' motivations and views, and of changes in the project's context. In addition to the repeated survey, a time component was incorporated to the analysis in two ways. First, survey respondents and interviewees were categorised into four groups according to their level of experience in the project (Fig. 1) . We used the number of work parties attended as the basis for the classification rather than other metrics such as the duration of involvement. We were indeed interested in how volunteers' experiences during the work parties potentially affected motivations. The classification aimed to encapsulate specific phases in the volunteering process and types of behaviour. The first group, "prospective volunteers", represented those who had expressed an interest but had not yet taken part in the project. Participating volunteers were divided into three categories: "new volunteers" (1 to 3 work parties attended), who represented 86% of all participating SOS Puffin volunteers; "returning volunteers" (4 to 14 attendances over a period of time spanning from a few weeks to more than 8 years);
and "experienced volunteers" (at least 15 attendances over more than 3 years), who represented only 2% of the participating SOS Puffin volunteers and were often referred to as the core members of the initiative. Finally, volunteers were classified as inactive if they had not attended a work party for more than a year. Secondly, when possible, motivations, experiences, and changes described in the interviews were assigned a code referring to the period of the project during which they had occurred.
[ Figure 1 around here]
We examined changes in motivations over the time of volunteers' involvement, as they evolved from prospective to experienced volunteers or as they became inactive. We compared motivations between categories of experience and between the 2010 and 2014 repeated responses. Volunteers' own account of change in their motives and views were used to triangulate and bring further context to these observations. We also explored changes occurring over the course of the project, from its establishment to the persistence stage, by comparing responses to the 2010 and 2014 surveys and in the repeat respondent subset. Long-term volunteers' recollection of the history of the project was considered, again to support and explain conclusions drawn from the survey.
The next section first discusses the nature of volunteering in SOS Puffin and highlights two factors influencing behaviours, regardless of volunteers' motives. We then explore motivations and changes over the time of individual volunteers' involvement across the three main themes that emerged from the data. Finally, we examine how motivations in the group evolved over the course of the initiative.
Results
Volunteering in SOS Puffin: A process shaped by personal circumstances and external barriers
Attendance records and data from the survey and interviews showed that involvement in SOS Puffin was for the majority of the volunteers short-term or intermittent. While most participants dropped out at the new volunteer stage, often after attending their first work party, respondents at all levels of involvement expressed overwhelmingly positive views on their experience in the project and the survey and interviews indicated that dropout was rarely caused by dissatisfaction.
Inactivity at the new and returning volunteer stages largely resulted from (changing) personal circumstances, most notably conflicting family and work commitments, difficulties with transport arrangements, and health issues (Table 1) .
Conversely, experienced volunteers' engagement appeared mainly hindered by external barriers, particularly work parties being cancelled due to adverse weather or to the unavailability of a ship.
The volunteering process did not necessarily cease as volunteers became inactive. Many former participants remained generally interested in the fate of the islands and the initiative. Repeated responses to the two surveys revealed that people continued to think about SOS Puffin, even during periods of inactivity, and that their attitudes could change positively as they followed the project's regular updates. Some inactive members simply felt less needed or had lost the habit of taking part. Others hoped to join again when personal circumstances permitted. Engagement in SOS Puffin was thus largely influenced by personal circumstances and external barriers, which significantly shaped volunteering behaviours regardless of participants' motivations. However, the extraordinary nature of the experience on the seabird islands also supported motives that were less conducive to long-term and regular involvement, as will be explored in the next section, which focuses on motivations and their evolution over the time of volunteers' engagement.
[ Table 1 around here]
Dynamics in motivations, perceptions, and relationships over the time of volunteers' involvement
Three main motivational themes were found to inform volunteering at all levels of experience, although their focus could change over the time of one's involvement (Table 1) .
Caring for nature and wildlife: From value expression to an attachment to places
Volunteers' desire to help the birds and nature were the most common reasons for taking part in SOS Puffin. These motives were often underpinned by moral values, expressed as the need to give back to nature, to preserve puffin colonies for future generations, and to take responsibility for the introduction of tree mallow and what was considered to be human-made damage. Instrumental values of the puffins, most notably people's enjoyment of these attractive birds and their importance to the local wildlife tourism industry, also justified tree mallow management and motivated personal engagement. Above all, however, the majority of the volunteers referred to their engagement in SOS Puffin (and other conservation initiatives) as a manifestation of their love for nature, of a passion for puffins, birds, and natural history, and of a particular affinity for the coastal environment or the local area. In the interviews, volunteers often traced back their interest and affection for nature and wildlife to childhood experiences of the outdoors, formal and informal education, and prior visits on seabird islands.
Although some form of attachment to the area and species was therefore often at play initially, some respondents (including new participants) reported in the surveys and the interviews that their love for and commitment to nature had been renewed in contact with the environment of the islands and that their specific concern for the fate of Craigleith and Fidra had grown after visiting the places and learning more about them.
Standing in the shadow of more renowned local seabird sanctuaries, such as the Isle of May and the Bass Rock, these smaller islands appeared bigger, more biodiverse, and more interesting and ecologically significant than volunteers had initially imagined. It's not one-upmanship, it's really just that you've been there so, you know, it's the knowledge of the islands.
Duncan:
There is a wee bit of one-upmanship as far as I'm concerned. […] . We are getting on a boat in the harbour and we're putting on our things and there are people watching us. And when we come back in, there's people watching us.
The development of intimate knowledge of the islands over the time of one's involvement led to a sense of ownership and protectiveness:
You become more possessive, it's an island I know -not a case of saying 'it's my island' but it's an island you know more about now and you wouldn't like to see Overall, thus, volunteers' motivations related to the conservation cause as such appeared to develop from relatively clear and focused notions of giving something back to nature and helping a charismatic species, to complex conglomerates of emotional and cognitive motivations. These environmental motives rested on increasingly profound and holistic, albeit potentially ambivalent, attachments to wildlife and places. As we will see in the following section, these were closely intertwined with motivations that tapped into the experiential dimensions of conservation volunteering.
Performing volunteering: From the enjoyment of short-term rewards to long-term challenges and new opportunities for learning and participation
Motivations at all stages of involvement strongly related to actually performing a practical activity in the outdoors. Prospective volunteers hoped to enjoy the natural environment and the work, to get some fresh air and exercise, to experience an adventurous day out, and to make a real difference by helping the puffins in a practical way. Some of these expectations built on prior positive experiences in other environmental volunteering projects and on the specific appeal of going by boat to special places that are normally inaccessible to the public. 
Social interactions: From caring for nature to caring for the group
Few volunteers initially sought to meet other people through SOS Puffin, yet many grew to enjoy the camaraderie of the group and the opportunity to meet people from all walks of life and to learn from them about the (natural) history of the islands.
Relationships between members usually took the form of a sense of belongingness to a group of like-minded people, which dissolved outside the work parties and ceased entirely as one became inactive. From the very first work parties, volunteers came to appreciate the commitment of the long-term participants and of the group leader, who played a crucial role in the continuity of the project, which was characterised overall by loose membership and high turn-over. Admiration for the core group and leadership evolved into new collectively oriented motivations, namely a sense of loyalty to and responsibility for the project and its participants. Moral duty to the group and its leader constituted strong motivations of on-going engagement in times of adversity and supported participants' decision to take on greater and relatively stressful responsibilities such as leading work parties.
Membership was perceived differently among volunteers. New participants tended to position themselves at the periphery of the initiative, while returning volunteers could identify with an intermediary role of occasional yet serious helpers, situated between casual participants and members of the core group. Some returning volunteers felt that their commitment and experience were at times not sufficiently recognised by the organisation and hoped to get involved in more demanding activities and in the day-to-day management of the project.
Motivations thus evolved from identifiable personal aspirations to more complex assemblages of cognitive, experiential, and social drivers, which involved interplays between volunteers' personal circumstances and goals and attributes of the organisational, social, and biophysical background. In the next section, we focus on the social-ecological context of SOS Puffin and explore how changes in the group and the natural environment on the islands influenced the dynamics of volunteering motivations over the time of the initiative.
Changes over the time of the project: From initial uncertainties to longterm sustainability
The 2010 and 2014 surveys, including the repeated measures, revealed that volunteers' motivations had remained largely similar between the establishment and persistence phases of SOS Puffin. In recent years however, external barriers had made participation increasingly difficult. Fewer days were required to complete the annual cut of tree mallow and many of these work parties ended up being cancelled due to adverse weather.
Moreover, participants' perception of progress had changed over the time of the project. While the first phase was characterised by a mix of hope, scepticism, and frustration and the widespread impression that the project had taken much longer than expected, perceptions of more radical and sustained changes in the vegetation of
Craigleith justified more optimistic views in the recent survey and interviews. Although encouraging, these changes had weakened the sense of purpose motivating some of the returning and experienced participants. These volunteers felt less needed but also increasingly dissatisfied with the activity itself: "Next time if we cut down ones that are a few inches then I'm not going!" announced a returning volunteer. New volunteers commenting on pictures of changes in the vegetation of Craigleith over the time of the initiative also expressed the sentiment of having "missed out" on the opportunity to truly help.
SOS Puffin had therefore transitioned from a period of high uncertainty regarding the effect of cutting tree mallow to a time when longstanding sustainability appeared more at risk. The perception of an immediate threat was softened by the ongoing popularity of the project, yet new challenges associated with leadership succession, long-term governance, and the need to attract younger generations of volunteers were emerging.
Discussion
Motivations and changes
Penner (2002) defines volunteering as a long-term behaviour but this was not the case for most participants in SOS Puffin. The project exemplified a contemporary style of volunteering, contingent on personal circumstances and focused on active selfrealisation and on the fulfilment of individual goals (Hustinx and Lammertyn 2003) .
Our findings confirm the range and diversity of volunteering motives identified in other conservation initiatives (see Section 1), notably a concern for the environment and the desire to help in a practical way, be in and learn about nature, and meet other people.
Nevertheless, the unusual setting of SOS Puffin shed light on motives that may have been neglected in previous studies based on the Volunteer Functions Inventory, namely the opportunity to access places or to do something privileged, and to share knowledge with others.
We found that volunteers' personal goals and circumstances and the focus of the project were the main factors influencing people's initial decision to take part but that 
Theoretical and methodological implications
Our findings highlight the joint influence of situational variables and of social-culturally embedded concepts of nature on environmental behaviours (see Muhar et al., forthcoming) .Volunteers' life history and circumstances encouraged or not the expression of environmental values. In a similar way, initial and on-going motives such as "making a real difference" for nature were often inherently associated with specific attributes of the project: the focus of the initiative on the protection of an iconic bird in its natural habitat; the low level of technicality of the work; the role of the burrows in physically connecting the work of the volunteers and the life of the puffins; and the perception of contributing to a worthwhile project that is science-based and professionally led. By decontextualising volunteering motivations, functional approaches may fail to recognise situation-specific drivers that may not apply to other initiatives and individuals or may change over the course of a project and of one's involvement.
Multivariable models, such as the MSV and the VPM, recognise the interplay between situational factors and motives. However, these models, which were developed in the domain of social services, focus on volunteers' experiences with the organisation and its members but do not consider interactions with the biophysical context (see Muhar et al., forthcoming) . Participants' accounts of their experiences in SOS Puffin emphasised the performative nature of environmental volunteering. In cutting tree mallow, volunteers sought to fulfil different functions, such as helping the puffins to access their burrows, getting fit, or escaping their troubles. However, the enjoyment of cutting tree mallow did not only depend on the strength of these personal goals. It involved volunteers' physical capacity, their ability to use the tools, and their perception of discomfort and efficacy, and also, importantly, biophysical, technological, and social entities: tree mallow, the terrain, the shears and loppers, the co-workers, and what it meant to be a (good) volunteer. We see here the interest in conceptualising volunteering motivations as co-productions between human, non-human, physical, and symbolic entities that populate the volunteering experience, rather than as psychological needs and goals held by volunteers only. The concept of "embodied ecosystems", i.e. "web [s] of embodied relations that exist between humans and environment" (Raymond, Giusti, and Barthel, forthcoming) could be a particularly fruitful addition to the set of existing models of volunteering motivations presented in this paper. Considering volunteering sites as embodied ecosystems could help improve understanding of how volunteering experiences and the organisational, social, biophysical, and individual context through which they take place, produce volunteering benefits. This approach would consider motivations as emergent rather than pre-existing, relatively static, psychological goals, and may thus be better equipped than functional approaches in dealing with the dynamic nature of motivations or than process models such as the VPM, which artificially distinguish volunteering antecedents, experiences, and changes, while the three stages may be better understood as occurring simultaneously.
Finally, the study highlights the shifting nature of volunteering motivations.
Over the time of their involvement, volunteers were motivated by the personal benefits they gained from the experience but the nature of such rewards could change (e.g. from visiting a new place to being proud of knowing it) and increasingly emerged from forms of attachment to the islands and the group. This suggests that functional approaches may be more suited to the investigation of motivations at the onset of one's involvement but that models such as the MSV and the VPM, that integrate factors relating to volunteers' relationships with a project, are needed to understand on-going involvement (see also Chacón, Vecina, and Dávila 2007) . Moreover, shifting the focus of investigations from the antecedents of volunteering (e.g. functions) to the characteristics of volunteering experiences that lead to enduring motivations, such as role-identity or, in our study case, place and group attachment, may be an interesting avenue to inform volunteering programmes that are satisfying and foster desirables changes in humannature relationships. Qualitative phenomenological approaches such as life narratives (Chawla 1999 ; van den Born et al., forthcoming) may be particularly useful to identify significant experiences such as environmental epiphanies (Vining and Merrick 2012) and social groups and figures (e.g. family, mentors) that are important in the formation of on-going volunteering motivations.
Practical implications: Alleviating personal barriers and promoting collective identity and place attachment
Managers who wish to retain volunteers in the long-term should attempt to alleviate personal barriers to engagement, for example by ensuring that the physicality of the work, timing, and transport arrangements suit the volunteers they seek to involve.
Moreover, they need to provide experiences that foster the development of social bonding and/or connectedness to nature and attachment to places. Leadership was an important factor in the formation of attachments to the project in SOS Puffin.
Conveying a clear vision and encouraging discussions facilitated the formation of shared objectives and values. The presence of a stable figure at the head of the initiative also helped to bring coherence and continuity to the collective work of hundreds of temporary participants. Regarding the development of an attachment to natural sites and wildlife, project managers can cultivate volunteers' curiosity by providing affective experiences that stimulate their sense of empathy, awe, wonder, and privilege (Curtin and Kragh 2014) . The interplay between memorable experiences of nature and social interactions (e.g. sharing and discussing the experience with others) can lead to increased interest in and emotional connectedness to the natural world and, as a result, to raised awareness, concern, and willingness to act for the environment and wildlife (Curtin and Kragh 2014) . Factors that made experiences of nature memorable in SOS Puffin included proximity of and interactions with wildlife and their habitat, isolation and immersion in nature, seeing things for the first time and encountering charismatic species (see also Curtin 2010; Ballantyne, Packer, and Sutherland 2011).
Conclusion
Functionalist approaches have commonly been used to investigate volunteering motivations, and have recently been expanded to accommodate the specific reasons underlying people's engagement in habitat restoration and other conservation activities.
Although the concept of motivational functions can be useful in identifying volunteers' initial expectations and needs, it is less helpful in capturing the complex and shifting social, organisational, and environmental attachments and multi-faceted experiences that motivate volunteers' on-going involvement. Considering volunteering motivations as co-produced by human and non-human entities in the volunteering space rather than as pre-existing psychological needs, may improve our understanding of the dynamics of motivations and hence of long-term volunteering. 
